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QUESTION 1 


1.1 z = tan(xy) 
hi sec’(xy).y VW 
Ox 


ral 
oe = y.2sec(xy).sec(xy)tan(xy).y VWVVVo 
Ox (6) 
1.2 radety v 
or or 
Ar =—Ax+—Ay Vv 
/ Ox Oy e 


x y 
= Ax+ Ay 
e+ y? [x2 + y? VV 
20 10 
ph ey 
207 +102 20° +10° v 


40 — 20 


NHI 
=0,894m (6) 
[12] 
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QUESTION 2 


2a 


[ vax 
= fi-tan* 3xdx 
= fa- tan® 3x)(1 + tan’ 3x) dx VV 


= | @—tan? 3x)(sec” 3x) dx v 


= | (sec 3x—tan” 3xsec” 3xdx Ys 


3 
= Ftan3x wee SSL 


Alternative 1 
| ydx 


= fi —tan* 3xdx 


| (1—tan’ 3x. tan* 3xdx v 


= | @-tan? 3x(sec” 3x-1)dx “ 


= = | (1-tan® 3xsec” 3x + tan” 3xdx oe 
3 
_,—i tan am (elena ace vr 
3 3 3 
ltan°3x 1 
= ———— + —-tan3x+c 
3 3 


Alternative 2 


fi- sin "3X v 
cos fag 
j= sae, 3x ee 
cos’ 3x 
(cos* 3x+sin os 3x —sin 3%) ay 
cos* 3x 
{oo °3x—sin? 3x v 


dx 
cos* 3x 


“ f ous 3x 7 Su Aes i 
cos’ 3x cos’ 3x 
= sec? 3x—tan?3xsec?3xdx ¥ 


canes ean 38xt+ce Vv 
3 9 (8) 
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an [x(n x)° dx 
2 2: 
=~ (ny? -f2inx— ax VVVv 
2 x. 2 
2 
ret. i v 
5 (In x) [xin xdx 
2 2 2 
=~ (nx)? - © inx-[~ a vv 
2 2 x2 
2 2 
1 
=" (nx)? -Inx+— [xd ¥ 
2 2 2 
2 2 2 
x G6 ex Lox 
=—(Inx)° -—Inx+=.—+c Vv 
7 ) 2 2a 2 
2.3 [d-2sin? 2x)%« 


= J cos Ax) dx Sep 
= [cos” Axcos4xdx Vv 
= fa —sin’ 4x)cos4xdx vY 


; 7 = | (cos 4x) dx 
= } (cos4x—sin® 4xcos4xdx  y 


[[1-2d-cos? 2x)) dx 


= [A +2cos* 2x) } dx 


sin4dx 1 sin? 4x 
2g args eX 
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2.4 j sin 2 


a X 
e f(x~)=e g(x) =sin2x 
=le"sin2xdx V 


_ oe gee a VV 
2 2 


ae e* cos2x- | e** cos 2xdx 
2 


[5s in2 ox sin2 
=-~e* cos2x- eS _[ 20 pul Sk ee 
2, 2 2 


=— Z e* cos2x- Z e sin 2x- | e* sin 2xdx 
2 2 
2x 03 2x aoe at Y 
2fe sin 2xdx =-—e ~~ cos2x-—e ~~ .sin2x 
2 2 


a 1. fing 2, 
Je* sin 2xde=——e™ cos2x-Te™ sin 2x+¢ vv 


Alternative 

fer sin2xdx wv f(x) =sin2x g'(x) Sew 
—2x —2x 

=<in 2x" — [2cos2x° dx Vv 
—2 —2 


ae sin2xe* + fer cos 2x dx 
2 


—2x 


e 


= - J sin 2x — 


= -Ssin Veer 4 oo 2x i] Vv 
1 s —2x 1 —2x —2x Q: 

=——sin2xe" ——e cos 2x— fe sin 2x dx 
2 2 
25S 8 1 : —2x 1 —2x 

2fe See ne =e cos2x+c Y 


Jer sin 2xdx =—- sin2xe* — ae cos2x+c Vv 


(8) 
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Zo 2 
i 2 x 
x"-4 
=-[5 yo? V 
(x? +2)? = 
“laze v 
=——tan! +c Oe 
0 a (4) 
[36] 
QUESTION 3 
3.1 
2 a 
(aL Tie v 
x +x-6 
(x° +x-6)-— l 
x +x-6 vv 
x +x-6 
1 cs 1 oe: i B 
Y4x—-6 (x+3\R—-2) 43) GH-g | P= AG —-2)+ B+ 3) 
1= A(x-2)+B(x+3)  y 1= Ax—-2A+ Bx+3B 
x=2 pul v A+B=0 
5 
1 
x=-3 A=-= Y ~2A +3(—A) =1 
>) 
ms u 
a 5 
1- = 
J x’ + sae (543) @-2) ws 
alee VVv 
= + ={(n(x4+3)—In(x-2)} + 
1, x+3 
=x+—In +c 
5 x—-2 (12) 
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3.2 j 7x” -12x+8 ‘ 
QOx= OF = 2¥4-2) 
2: 
1X eae _ A n Eee py 
(2x-l)\(x° -—2x4+2) 2x-1 x -2x4+2 
Tx? -12x+8 = A(x? —2x+2)+(Bxt+C)\2x-l) Vv 
if 1 i I i 
ee 7(—) -12(—) + 8 = A{(—)’? -2(-) +2} > VW A=3 v 
5 ) i? {G) G) } 
7x” —12x+8= Ax” —2Ax+2A+2Bx* +2Cx-Bx-C V 
A+2B=7 342B=7 pe, 
—2A+2C-B=-12 
C22 |v" 
—2(3)+2C -2=-12 
j te 12548 he 
(2x—-1)(x* —2x+2) 
=f 3 i ea He 
2x-1 x -2x4+2 
2 Ons OAS Vv 
2 (12) 
[24] 
QUESTION 4 
4.1 
1 Ty 3y-sinx + cosx 
xdx x 
ay 


1 ; 
——y=x(3x-sinx+cosx) v 
dx x 


Bs - ghae v 
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foe! ax = | xGx—-sin x+cos ere Y 
x 
v 


= [3x—sin x +cos x)dx 


3 2: . 
aa +cosx+sin x Oe a 


pas ee : 
aaa +cosx+sinx+c Y 


Xx 


= yal ~=5()? cost) + sin(l) + V 


c=-1,882 Vv 
—x° +cosx+sinx—-1882 y 


3 
Laomear. inx — 
ha + cosx + sinx — 1.882 (12) 


4.2 6 fy dy . 


y=Cx?+Dx+E Me 

dy d’y 
—=2Cx+D = 2C 

dx dx’ Ms 


6(2C) —(2Cx + D) — (Cx? + Dx + E) = x’ , 
12C —2Cx -2D-—Cx’ — Dx-E =x 
go £SCSl. Cas) 
x: -2C-2D=0 ..D=2 Vv 
2C-D-E=0 .E=-14 Vv 
y, =x’ +2x-14 V 


v 


y=y,+y, 
2h Ty 
yoAe? +Be? = 27-14 ¥ 
(12) 
[24] 
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QUESTION 5 
5.1 5.1.1 
(6) 
5.1.2 Area = 
b 
=|y,-» dx v 
4 
= [V16-x° -5Vi6=¥ dx VVV 
0 
i 
=-| l6-x°dx Vv 
a4 
1/16 : 
= sin? ~4~ is VV 
an a) ; 
0 4 m . 1,0 0 5 
= —| 8sin’ —+— V16-—4° —48sin” —+— 16-0 Jv 
2 4 2 4 2 
=+/ sin” 1] =6,283 or 27 units* v 
2 
(10) 
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5.1.3 i Aa 
x= 
A 
b 
A, = |rdA 
4 
= | Vio -sVi6= fs VVV 
0 
1 4 
=5]* 16—x’dx v 


2 0 


I 1 
--gLls-e)] 


Soe (16-42); -a5-0°) | v 


= units or 10,667units’ Y 


32 
s= es =1,698 units Yy 
6, 283 (10) 
a2 524 S -2.1 


Each grapl VW 
Strip v 
Area v 


(4) 
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5.2.2 b : 
V. =n] y, — Vo v 
= n[1—sin? xdx or a s-(2 ns) 
i VV 2 4 ; 
5 = 
= | cos? xdx v =a|x-2 mx 
0 2 4 0 
x aa x sinSe 12 
=|—+ Y =A)=—+ 
2 2 4 |, 
924500 “0] Si 
4 
r 
== units (or 2,467) VW 
4 (8) 
5.3 5.3.1 
(6) 
5.3.2 b ; : 
V, =| yy. ov 
; a 
_ x\2 
ale yo dx ox, 
[ 2x 1 
=I v 
L 2 -l 
=3,627a or 11,394units 
fe? e? rs 
=| 5-5 va or =Fle -e ] 
=3,627n or 11,394units’ (6) 
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5.3.3 1° 


1 et : 
=-7 Vv 
1 e et 1 zi 
~ 54 S- or mple — ) v 


=6,82370 0r21,4349 Vv 
2 6,8237m = 21,434m yy 
3,627 11,394 
=1,881m v (10) 


5.4 5.4.1 


(-4;9) . (40) 


Alternative 


(4) 
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5.4.2 prea ee 0-3_, J 
5-4 4-5 
y-0=3(x-4) or y-3 =3(x-5) 
y=3x-12 ¥Y or y—3=3x-15 
or y=3x-12 
_ yt+l12 
oe 


b 
ze 
7c yay vv 
=2[a-yo+iayd 
0 
oe 
=5JCBy-y? + 48)dy v 
0 


2 3 ‘ 
22) Ay" SAR Yi) WY 
3 3 : 


2 a '(3): 
2] (3)"- art 8(3) — 0 


=66m V¥ 


Alternative 


With x-axis at the water level 
-14+4 -4+1 
=3 
geal aes e 
y+4=3(x-4) or y+1=3(x-5) 
y=3x-16 ¥ or y=3x-15-1 


or y=3x-16 


_ y +16 
3 
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b 
First moment of area = [raa 


a 


-1 
- fot uy Vv 


-4 


-1 
== fy" +l6ydy V 
“4 


; “4 
ae » 4gy? v 
S.3 


-4 


-3|F+8 (SH +8.161 | Y 
3} 3 3 
=-66m> Vv (8) 
5.4.3 Second moment of area 
b 
: redA 


Siictacas 
3 0 
5 3 
= 5] d6-8y+ yy +12)dy 
0 


3 
= 5 J 80y+4y" +y'4+192)dy Vv 
0 


2 4 : F 
-“|_4oy?4+2y3+> 4192y| Vv 
3 xs nd : 


(3)" 


-2|- 40(3)° + = (3) + —— 1920) -(0) v 


=181,5m* Vv 
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Alternative 


Second moment of area 


=2[4 16. (eco 16ear\T g 


3 | 4 3 4 3 a 
=181,5m* Vv 
= 4 
am 
—66m (8) 
[80] 
QUESTION 6 
6.1 x=e'sin@ 


LE re sind VW 
do 


=e’ (cos@+sin 8) 

dx ; 20 : 2 
—| =e’ (cosO+sin0) VW 
do 

y=e’cosO Vv 

ay 
do 


=e’ (cos@—sin 0) 


=-e’ sinO+e’cosO V 


d 2 
=] =e"(cosO—sin0) VW 
dé 


2 2 
=| (= = °9 [ (cos 6 + sin @)° + (cos —sin 6)” | v 


= e? [ cos @+sin* 8+ 2sin@cos 0 +cos* @+sin* O—2sin Ocos 0] v 


= e? [2] Od 


Copyright reserved Please turn over 


MARKING GUIDELINE 


6.2 


Or using 
a’ +b? =(a+b) —2ab 


aig [DF Je] 


=2,616units VW 
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e* [ (cos 6+sin@)’ +(cos @-—sin ay | = e°[2] 


-~9/137 or 101,945 units? 


TOTAL: 


(12) 


(12) 
[24] 


200 


